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Polymethacrylates 



1. Nonproprietary Names 
USPNF: Ammonio metlucrylatc eopolytnor 
USPNF; Methaerylic acid copolymer 
Nob that two separate monographs appjM 
cryUta are contained in the USPNF. tee 

Z. Synonyms 

Eudmglr, polymeric roethacryUtes. 

3. Chemical Name mid CAS Registry Nnraber 
See Tabkt 



4. Empirical Foxnnua Mofcadar Weight 
The USPNF XVn describes methaeryttc acid copolymer u « 
fttHy polymcriBid copolymer of mediacr/lic acid and in acrylic 
or mwbacrylic ester. Throe types, type A lEudraRU L\ typo B 
(Eudntg.it S), and type C (Eitdrvgii L 30 JD-SS), are defined 
which vary in Urar methaerylic acid content and solution 
viaoosity. Two additional polymers, typo A {.EudragU XL) and 

type B (.EudragU KSi, also referred t — "— ~ 

late copolywore, consisting of fully p 
a^yiic add and raethacrylic acid crt 

. Typically, the molecular weight of the polymer fa > 100 000. 



For 

84 - CH„ CH, 

For EuJragti L and 
Rj, Rj - CH, 
. Ri - H 
R, - CH, 
For EudragU Rt and 
R, - H, CH, 
R a - CH* dH, 
R, - CH, 

R» - CHrCHiNCCHJj^CT 
For EudragU HE SO D-. 
.R t , R, - H.CH, 

Rj, R* -*■ CHj. CjHj 

For ^drogft £ .» X>-JJ and £ IOO-}5: 
Rl Rj - H, CH* 
R, - H 
, R, - CH», C,H» 



7. Applications fa Pharmacol Heal Formulation or 
Technology 

Polymothacrylataa arc primarily used in oral capsule and tab! 
formulations as film coating agent*."' 10 ' Depending on Q 
type of polymer used, films of different solubility charactc 
istics can be produced, sea Table JU. 
EudragU M is used as a plain or insulating film former; it 
(soluble in Agastric fluid below pH 5. In contrast, EudragU L an 
S types are used as enteric coating agents since they aj 
resistant to gastric fluid. Different types axe available wfaic 
are soluble at different pH values, e-g. EudragU L 100 is solob! 
at > pH 6, EudngU S 100 is soluble at > pH 7. 
EutlregU RL, JUS and NB X D arc used to form wale 
insoluble film coats for sustained release products. Evdrag 
lo than those of EudragU AS, an 



Pc4vnicthacrylatcs are also used as Under* in both aqueou 
and organic wet-granulation processes. Larger quantities (5 
20%) of dry polymer are used to control the release of ai 
active substance ft ran a tablet matrix- Solid polymers may b 
used in direct compression processes hi quantities of 10-50% 
Pofc/roethaerylale polymers may addlaonally be used to fori) 



used to prepare novel gel formulations for r 
listrarion. 1 "' 



PolymeffntcryiatCT arejsyn.*«lc<»tlonic and anionic polymer 
of mjnethyUmteoct^ylmc^ac^Ut^ 
methaerylic acid esters in varying ratios. Several duTercn. 
types arc commercially available and may be obtained as tb 
dry powder, an aqueous dispersion, or as an organic solunoc 
A (60:40) mixture of acetone and p*opan-Z-ol la mos 
commonly used as the organic solvent. See Tables land TL 
EudragU E is canonic polymer based on dimewylassiaoeth) 
methacrylBte and other neutral methacrySc acid esters. It . 
soluble in gastric fluid as wefl as in weakly acidic bum 



(«M0> It Is light yellow in color wfikthe cnaraete^ * 
• ^t*^hwN^tBfi»n«)ift<^<*ta ?! *?% * 



*&&VV**#vt-Ml**gUr&-.-.r, of 
EudragU. L and S. also, rtferrodjp as metnacytic ac. 
copolymers in the U5PNF- raooogotph, ire anic^copol 
merfzznou products of -owttataylte *cid and la^nt* 
cryUte. The. ratio of tree carbOxy] pour* to the- eater 
approximately 1:1. ia EudragU JL and appoxiraalrfy l^Z 
EudragU S. Both polymers are readily soluble m neutral, 
weakly alkaline conditions (pH 5-7) and form satta ™ 
alkalis, thus affording Ban coal* which are rcostant to gM» 
media but soluble In ratestloal ntnd. They are avaBaWeas 
12.5% solution in propan-2-ol without plasticizer (^^J' 
UJ and .V !2S)i and as a 12.5% rcedy-to-use «> oU ?° 
]>ropan-2-ol with 1.25% dibutyl pbthalate as P»*^ 
(EudregU V 12J P and 5 I2J n Sohitioos are color* 
with Ihe caaraeteristlc odor of the solvent. Buir*$a Ui<™ 
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Polymethaaybaves 363 



Polytbuty* tneUtaerylal*, <2-dimcih>! amhiocthyfi 

mcthDcrylatc. rorthyl mcih*crylalcj la.J 
Potytetbyl aerybUc. methyl nwthacryUw) 21 

Potrtroethaerylk: acid, methyl mclkacryLitc) 1-1 


Eudrarll tig JO O 
(formerly EmlrmzU JO 13) 
Eadragit L 100 
Eudragit L 12 J 
EudragU 6 « J /> 
©iflWlfri £. JO t>-SS 
EudrafU L 100-15 
Eudrngl, S 100 
EMraztl S I1JS 


(90I0-M-2) 
{ZSS<*.|5-lJ 




Polybncthacryllc arid. ethyl acrybtc) 1:1 
Pol><ractfiBcr-ytic acW. methyl mcthacrylntc) 1:2 


I25JO-W-JJ 
[25086-15-1) 




Foryfclhyl «cryl»tc methyl mcthacryUtc irimcthylaminouioct 
mcthacrytatc chloride) ) QX).2 

mctlMcQialccMoride) h2Al 


EudrafU X 12.5 f> 
byl eudret't At 100 
Eudratit ML PO 
EUdnrgH XL SOD 
E*di*Kit RL 12 J 
iyl e-Avttt RS J00 
Eudr^U ftS rO 
Eudrarll RS JO D 
E*dr«tU US 12 J 


PW4-J4-IJ 
p3434-24-rJ 





EuJrvglr S-/00 are white free flowing powders with at lent 
. 95% of dry polymers. 

EudragU RJL and Ewlragit US. alio referred tt 

methacrybtte copolymer in the USPNF monograph 
copolymers synthesized from acrylic add and mctba . 

- * -i RL (type A) having jq% of 



polymers are water-insoluble, and trims prepared from 
EudragU RL are freely permeable to water, whereas, films 
prepared from EudragU RS are only slightly pcpeeeblc to 
water. Ttiey are available as IZ5% midy-to-usc iohAkms in 
prop»D-2-ol/Hceione (60:40). Solutions ore colorless or sUghdy 
yeUow In color, and way be dear or slightly (urbictthcy have- . 



dried weight content of the polymer. 

Eudmgrr RL EOead Eadregil R$ PO are fine, white powders 
.. with a slight * mine-like- odor. They arc charactcrisdcajly the 

same polymers as Eudmgit RL and RS- They contain > 97% 
\ of dry polymer. 

' Eudratit RL 30 D and EudragU RS 30 D are aqueous 
. desertions of copolymers of a/cry lie aad and mcthacrytic acid . 

esters with a tow content of quaternary ammonium group*. . 
. The disperjioTj* contain 30% polymer. The quaternary groups 
!':; occur as talts and are responsible for the permeability of.lHm* 
'■ made from these polymers. Ftbns prepared from Sii&agirRL 
SO D arc readily permeable to water and to dissolved active . . 
' substances, whereas films prepared from Eudragii RS30 D are 
.less permeable to water. Fibn coatings prepared from both ,;■ 
I polymers gjve pH-mdependent release of active substanoa, : 



EudragU £. 30 JD-SS is an 



, type C. The 
groups ix 1:1. Rims " 
alkalis, tiros affordir _ 
media, but soluble in the 
FudrvgH I 100-SS 

SS) is a white, fre _ 
water to form a latex 
L 30 J3-S3. 



aqueous dispersion of an iroonjc 
" add and acrylic add ethyl 
o USPNF mcthacrylic actd 
of free carboxyi groups to crier 
above pH 5.5 forming salts with 



powder 
has prop 



EudragU L 30 D- 



and L30X>-35). 



a%r mcthacrylic add. 



USPNr XYU (Sqpl S) 



Sudregit NS* 



0 D is an aqueous dispersion of a 
listing of polymethacrylic add esters, ine 
■a milky-whibs liquids of low viseosily and have 
a weak aromatic odor. Films prepared Trout the Uoquer swell 
•a water, to which they become permeable. Thus, films 
imvh,»j :->».t..tsl>. "-■•>■•', but give pH-indepeodenl 




Assay of methaery Bo acid 
aalu (dried basw) 
Typ-A 
TypeB 

TypeC 



50-200 mPa s 
50-200 ntfas 
100-200 aaPa 1 

< 5M% 

< s!o% 

* 3,0% 



46.0-50.6% 
27.6-30.7% 
-MLO-W.6% 
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drag* RL tad RS). 



> methacrylat* copolymers (Eu~ 



USf NT XVII fS.p^ «J 




10. Typical Properties 

Aad fatur. 315 1<jt Eudraglt L 12 J, L 12 J P, L, 100, L SO D-SS, 
and £/«V55; 180-200 for 5 12J, S 12 J P, mud S 100. 



Alkali value. 

1 62-398 for £• /ZJ aixd £ 100: 

23.9-32.3 for Sudragit RL. 13 J, RL 100, and RL PO, 

27.S-3J.7 for Eudragii KL30DI 

12.1-18.3 for ficfrnjff/ Jtff 12J, RS 100. and /?5 PO, 

1&5-2Z3 for Eudragit JtS 30 D. 

Density. 

OJS1-0.82 e/cnr' for Eudragit E; 
0.83-0-85 g/cm* for Eudragit L,S12J*aA M-S 
0.83-0.85 E/fcm 3 for Eudragii L, S lOQi 
1.06-1.07 f/an' for Eudragit L 30 DSSi 
0.82-0.84 fc/co' for Eudragit L JO0-SS, 
0.815-0.835 e/on 3 for Eudragii RL and /rS /Z5; 
0 81 5-0.835 u/an* for Eudragit JtLmidRS PO, 
1.045-J.055 g/cm J for Eudragit XL and RS 30 D. 
Refractive Index: 

m?" - 1-3S-1J85 Vor EudrugU £; 
no~ - I3WJV3 for Eudragii LanAS; 
no" - 1 -M7-1.392 for Eudragii L JOO-fS: 
a D * - 1 JMJW for Zudr^/ RL and .RS. 

Kucorfry (dynamic}! i 

3-12 BPa s for Eudragii 

50-200 mPa • for Eudragii t and 5; 

< 50 mPa a for EudrogU L 30 U-JJ; 

100-200 mF» • for Eudragii L 100-33; 

*S 15 mPa s for Eudragit RL and RS; 

> 200 ml*a • for fi*tVo«iY RLmdRSO. 



9 



EvdretUXllJ 
Eudragii E100 
2*dr*tt L 12J P 
Eudnga L 12 J 
E-JrofH I. /00-33 
EuJragiiLlOO 

Eudragit S 12 3 P 
Eudragit S 12 J 
EudraghSKO 
EudrogU RL 12 J 
Eutragtt RL 100 
EudrugU RL PO 
Eudragit RL 30 D 
EudratltASlZl 
EudrwguRSlOO 
EuaraetiRSPO 
Eudragii US SO D 



c A 1:5 mwltirr form a deir, vijcoo J. solution. 

d. A 1:2 mjxtur-e forms a dear or slightly opalescent, viscous liquid. 

e. A I put of both Eudraeit KL Jo D and KSIOD dfrwlv. completely in S pans Kdon. tthanol or properi-l-ol to form • el«ar or til gliily 
. nirWo solution. Hvwet. when mixrd io J ratio of 1:5 wlih methanol, Eudragii RL 30 0 dmotva completely, whereas £Wra£fi US m D only 
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11. Stability »nd Storage Conditions 
Dry powder polymer forms »re stable at temperatures less than 
30"C Above this temperature, powders tend to form dumps 
although this does not affect the quality of the substance and 
(ha dump* can be readily broken up. Dry powders arc stable 
Tor at least two years if stored in a rightly closed container at 
less than 30'C. 

Dispersions are sensitive to extreme temperatures ,,„. „ 
separation occurs below 0»C Dispersions should therefore be 
stored at temperatures between S-25*C and are stable for at 
least one year after shipping from the manufacturer's 
warehouse if stored in a tightly closed container at the above 
conditions. 



it with certain polymethacrylate disper- 
lepeodini MP** the Ionic and physical properties of the: 
polymer and solvent. Tor example, coagulation may be caused 
by sohibk electrolytes, pH change*, some oi 
ste Tabk II. Dispt 



L 30 V, RL SO t>, L I00SS and AS 30 O are also incomoa 
with magnesium vtearate. • ■ K 

Interactions between poiymethacrylates and sonw druts 
occur although solid polyiQetoacryiates and organic soluti 
at* generally more compatible than Mucous disrwninn. 



14. Safety 

Polymethacrylate copolymers are widely used as Ghn coati 
materials in oral pharmaceutical formulations. They are a 
•« a lesser extent m topical formulations and ate genera 



A dally intake of 2 mg/kg body-wciafci of Budragit (« 
to approximately 150 mg for an avenge idult) 
regarded as essentially safe hi hu 



Set also Section 15. 




tudntft L SO D-55 
BudrarU S 12 J f 
£u+athSl2J 

EuAafU RC IIS 

AiaVaett ftt 100 
BUrafit JO. fO 

£udmmu,joD 



tu&atlt XS 100 
EadnttU XS SO O 



Note- Recommended p 
Approjoraaiely 70'A j>i 
£ 100 and EuaVogU N 



thud Iran pH S-S 
Soluble in (ntesrituJ 
...... fluW-ftompH 3.S 

alcohols Soluble fa Intestinal 
. . ...... •►rtntiVtoia pH 7 
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15. Handling Precarrtions 



itioos appropriate to the 
nd tmanlity of material handled. Additional measure* sbould 
* tafas when handUss; organic eolations of polyroethacry- 



d. Pofymrtbiwrybto should be handled in a well- 
ivironment and m ensures taken to preral dust 

formation. 

Acute and chronic advc 



and poly(meihyl rncthacrylatc) 



rubstancci methyl mcthacrylai 
(JPMMA).< ,2 ' U > In the UK, ft 



occupational expocure limit far methyl meth»cryl»te ha* heeo 
set at 410 me/m 1 (100 ppm) long-term (6-hour TWA), and 510 
mg/m' (125 ppm> *l«>iwexzn.< l, > 
- w Section 13- 



Included in the HM Inactive Ingredients Guide (oral capsules 
.and tablets). Included in bonparenteral medicine* licensed in 
the UK. 



Methyl 
Methyl 



r, methyl 2-meth»cry- 



iate; methyl Z-metbyspropcstoate; MM 
Comtnenir. methyl mcthacrylate forms (ho basis of acrylic bone 
corrals used in orthopaedic surgery. 



leases, for denture bases and a 



19. 



available which have di 
Table HI. 

For spray-coatlne, polymer solutions and dispersions should 
be diluted with sw'ttbte solvents. Some products need the 
addition of a piaxrkreer such as: dibutyl scbacaie; dibucyl 
ayl triacetate and polyethylene elycol. Differ- 



1973; 1& 126. 191. 132. 114, 136. 

K. Acrrl« coatings 1st controlled iclcate tablet 

I. Mrg Chan Aerosol Newt 1973; 44(5); 36-3S. 
K. Acrylic coatings in controlled release tablet 
News 1973: 44(6): 39-41. 
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u nurm Pees 19S4; 93: 5S-74. 
(i K. Aoyho latiees from redhpeasibfaa powders ftw 
peroral ud uansdcjroa) draji formula lions. Dnt Dev led 
Pharm 1986; 11 264-287. 
Lcbmun K. Drebcr P. Mixtures of at 



iter RH- Hazard of methyl meihacryistt us 
xnod. JAMA 1976:23* 2652. 
Execettvc. KH«W?3: occupational exposure 
K HMSO. 1993. 



